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ABSTRACT : 

PROBLEM TO BE SOLVED: To more effectively reduce power consumption by 
deciding and supplying the combination of an operation frequency and operation 
voltage, which can operate a system logic, 

SOLUTION: The input frequency and supply voltage to the system logic 6 is 
decided by an operation frequency/operation voltage deciding circuit 1, The 
operation frequency/operation voltage deciding circuit 2 has a function for 
deciding lowest operation voltage for operating with the desired frequency or a 
highest operation frequency for operating with desired voltage by using a 
depending relation between the operation frequency and operation voltage of 
CMOS LSI . The decided input frequency and supply voltage are supplied to the 
system logic 6 by a frequency variable oscillation circuit 3 and a voltage 
variable regulator 4 . When power consumption is to be reduced, not only the 
frequency is lowered but also lowest voltage which can be operated with the 
frequency is supplied to the system logic 6. Thus, the effect of low power 
consumption becomes larger, 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3 -In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the hivention] This invention relates to the power consumption reduction circuit used for the 
device from which the power consumption changes with supply vohage and clock frequencies of 
operation, for example, a personal computer etc. 
[0002] 

[Description of the Prior Art] In the personal computer, especially the note type personal computer, m 
order to make easy stripping of the heat which enables the long duration drive of a dc-battery, and the 
device itself emits, low-power-ization of equipment is important. 

[0003] Various devices have been made by power consumption reduction of a personal computer from 
the former. There was a thing of making low the input frequency to the system logic which contains 
CPU in one of the technique of power consxmiption reduction. Abnost all the system logic currently used 
with the current personal computer is CMOS. Since it is constituted by LSI and the power consumption 
is proportional to clock frequency mostly, this technique is effective in power consumption reduction. 
This power consumption reduction technique is explained referring to a drawing. 
[0004] Drawing 3 is the block diagram of the clock frequency reduction circuit in the conventional 
personal computer. In drawing 3 , 1 shows the system logic in which a frequency-control circuit and 3 
include a frequency adjustable oscillator circuit, and 6 includes CPU. Moreover, a shows a control signal 
and d shows the input clock to system logic. The frequency adjustable oscillator circuit 3 can change the 
frequency of input-clock d to the system logic 6 with the control signal a. 

[0005] The frequency-control circuit 1 determines the frequency which should be suppUed to system 
logic, and tells it to the frequency adjustable oscillator circuit 3 with the control signal a. Although 
approaches various about the decision approach of the frequency which should be supplied to system 
logic are proposed, at the time of normal operation, it is made to operate with the maximum frequency to 
which system logic can operate, and it only explains here as what is operated on a low frequency to 
reduce power consumption. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional 
configuration, there is a problem that the effectiveness of power consumption reduction is small. The 
reason is that it supplies the unnecessary high electrical potential difference to system logic also when an 
input frequency is made low in order to reduce power consumption since the supply voltage to system 
logic is being fixed. CMOS currently used for most current system logic LSI has a dependency in clock 
frequency and operating voltage, and when clock frequency is made low, it can operate on a low 
electrical potential difference. 

[0007] The purpose of this invention is CMOS. It is realizing a more effective low-power circuit by 
using the clock frequency of LSI, and the dependency of operating voltage, and making supply voltage to 
system logic adjustable. 
[0008] 
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[Means for Solving the Problem] The power consumption reduction circuit of this invention is 
constituted by the clock frequency and the operating voltage decision circuit which determines the 
combination of the oscillator circuit which can change a frequency, the voltage source which can change 
an electrical potential difference, the frequency in which system logic can operate, and supply voltage. 
[0009] According to the configuration of this invention, the input frequency and supply voltage to 
system logic are determined by clock frequency and the operating voltage decision circuit. This circuit is 
CMOS. The clock frequency of LSI and the dependency of operating voltage are used, and it has the 
function to determine the highest clock frequency for making it operate on the minimum operating 
voltage for making it operate on a desired frequency, or a desired electrical potential difference. The 
input frequency and supply voltage which were determined by clock frequency and the operating voltage 
decision circuit are supplied to system logic, respectively by the frequency adjustable oscillator circuit 
and the electrical-potential-difference adjustable regulator, fri order to supply the minimum electrical 
potential difference which can operate on the frequency to system logic to reduce power consumption it 
not only to to make a frequency low, but, compared with the method which makes only the conventional 
frequency adjustable, the effectiveness of a low power is more large. 
[0010] 

[Embodiment of the Invention] The first operation gestalt of this invention is explained with reference to 
a drawing, drawing 1 ~ the block diagram of the power consumption reduction circuit of the first 
example of this invention -- it is -- 1 - in a frequency control circuit and 2, an 

electrical-potential-difference adjustable regulator and 5 show a dc-battery, and, as for clock frequency 
and an operating voltage decision circuit, and 3, 6 shows system logic, as for a frequency oscillator 
circuit and 4. 

[00 11] moreover, the control signal with which a was determined by the frequency-control circuit 1, the 
frequency control signal with which b was determined by clock frequency and the operating-voltage 
decision circuit 2, the electrical-potential-difference control circuit as which c was similarly determined 
by clock frequency and the operating-vohage decision circuit 2, and d boil frequency adjustable 
oscillator-circuit 3 ~ the input clock to the generated system logic, the input voltage by which e was 
generated with the electrical-potential-difference adjustable regulator 4 of 4, and f show the supply 
voltage which suppUes from a dc-battery 5 to an electrical-potential-difference adjustable regulator 4. 
[0012] The difference with the conventional technique shown in drawing 3 is having formed clock 
frequency and the operating voltage decision circuit 2, and the electrical-potential-difference adjustable 
regulator 4. The actuation is explained below about the power consumption reduction circuit constituted 
as mentioned above. 

[0013] The frequency-control circuit 1 determines the frequency which should be suppHed to system 
logic, and tells it to the clock frequency and the operating voltage decision circuit 2 of 2 using the 
control signal a. As usual, at the time of normal operation, when it wants to operate the decision 
approach of a frequency with the maximum frequency to which system logic can operate, and to reduce 
power consumption, it shall be operated on a low frequency. Clock frequency and the operating voltage 
decision circuit 2 determine the minimum electrical potential difference on which system logic can 
operate on the frequency determined in the frequency-control circuit 1 based on the control signal a. 
[0014] Before the combination of clock frequency and operating voltage is determined by the property of 
CMOSLSI which constitutes system logic and designs the power consumption reduction circuit of this 
invention, it can be set up beforehand. Clock frequency and an operating voltage decision circuit build in 
the operating voltage value corresponding to the frequency specified as a tabla 
[0015] The clock frequency determined by clock frequency and the operating vohage decision circuit 2 
is told to the frequency adjustable oscillator circuit 3 by the control signal b, and a frequency oscillator 
circuit generates desired input-clock d, and supplies it to the system logic 6. Moreover, the input voltage 
determined by clock frequency and the operating voltage decision circuit 2 is told to the 
electrical-potential-difference adjustable regulator 4 by the control signal e, generates the determined 
input voltage based on the supply voUage f supplied from the dc-battery 5 of the 
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electrical-potential-difference adjustable regulator 4, and supplies it to it to the system logic 6. 
[0016] Next, it explains, referring to a drawing about the second operation gestalt. Drawing 2 is the 
block diagram of the power consumption reduction circuit of the first example of this invention. The 
point of having added the electrical-potential-difference detector 7 has the difference with the first 
above-mentioned operation gestalt shown in drawing 1 . g is a detection electrical-potential-difference 
value outputted by the electrical-potential-difference detector. The actuation is explained about the 
low-power reduction circuit constituted as mentioned above. 

[0017] It detects whether as for the electrical-potential-difference detector 7, it is possible for the 
electrical potential difference f which the dc-battery of 5 supplies to operate system logic on the highest 
frequency. It fully charges, and to system logic, a dc-battery 5 carries out the same actuation as the first 
above-mentioned example, when sufficient electrical potential difference can be supplied. That is, the 
frequency control circuit 1 determines clock fi-equency and supplies the minimum electrical potential 
difference on which the fi-equency can operate to system logic to usually supply the highest frequency 
and a maximum voltage to system logic, and reduce power consumption. 

[0018] On the other hand, the dc-battery output voltage f comes out enough, and when dc-battery output 
voltage is below a predetermined value when there is nothing namely, clock frequency and the operating 
voltage decision circuit 2 determine the highest frequency which can operate with the dc-battery output 
voltage at that time. In this case, even if the confrol signal a requires the highest frequency, clock 
frequency is determined by the confrol signal g by dc-battery output voltage priority. That is, with this 
operation gestalt, clock frequency and the operating voltage decision circuit 2 build in the table which 
stores the group of clock clock frequency and operating voltage corresponding to dc-battery output 
voltage. 

[0019] The determined clock frequency and operating voltage are supplied to the system logic 6 like the 
fu-st above-mentioned example using the frequency oscillator circuit 3 and the 
electiical-potential-difference adjustable regulator 4, respectively. 

[0020] Also when ajc-battery discharges and supply voltage falls by taking such a configuration, 
operating system logic can be continued by lowering a frequency. 

[0021] In addition,=with this 2nd operation gestalt, the value corresponding to the frequency specified 
from the outside may change either eie* clock frequency or operating power according to change of 
battery voltage. 

[0022] That is, according to. change of battery voltage.-rteek-clock frequency may reduce only operating 
voltage from the value corresponding to the frequency specified from the outside as with the value 
specified from the outside. Moreover, according to change of battery voltage, operating voltage may be 
considered as as [ the value corresponding to the frequency specified from the outside ], and only clock 
clock frequency may be reduced from the frequency specified from the outside. 
[0023] 

[Effect of the Invention] When the power consumption reduction circuit of this invention determines and 
supplies the combination of the clock frequency and operating voltage to which system logic can 
operate, the bigger power-saving effectiveness is acquired compared with the power consumption 
reduction circuit which controls only a frequency. 

[0024] Moreover, the system operating time by dc-battery drive can be further extended by combining 
with an electrical-potential-difference detector. 



[Translation done.] 



http ://w\v\v4 . i pd 1 jpo. go .j p/cgi-bin/tran_web 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The decision circuit which is a power consumption reduction circuit used for the device from 
which the power consumption changes with supply voltage and clock frequencies of operation, and 
determines the clock frequency and supply voltage of the clock supplied to said device based on the 
frequency specified from the outside, The power consumption reduction circuit which consists of 
sources of good transformation which generate the clock of the clock frequency determined in said 
decision circuit, generate the supply voltage determined in the oscillator circuit supplied to said device, 
and said decision circuit, and are supplied to said device. 

[Claim 2] The adjustable voltage source which is the power consumption reduction circuit used for the 
device from which the power consumption changes with supply voltage and clock frequencies of 
operation, and generates the electrical potential difference supplied to said device, From a predetermined 
value, if the dc-battery output voltage detected with the oscillator circuit which generates the clock 
supplied to said device, the dc-battery which supplies electric power to said adjustable voltage source, a 
detection means to detect the output voltage of said dc-battery, and said detection means is size The 
frequency and supply voltage of a clock which are suppUed to said device based on the specified 
frequency from the outside are determined. Supply respectively the signal which shows the determined 
frequency, and the determined supply voltage to said oscillator circuit and said adjustable voltage source, 
and if dc-battery output voltage is below a predetermined value The clock frequency and supply voltage 
of a clock which were determined based on the specified frequency from the outside are changed into a 
lower value. The power consumption reduction circuit which consists of decision circuits which supply 
respectively the signal which shows the signal which shows the changed frequency, and the changed 
supply voltage to said oscillator circuit and said adjustable voltage source. 

[Claim 3] The adjustable voltage source which is the power consumption reduction circuit used for the 
device from which the power consumption changes with supply voltage and clock frequencies of 
operation, and generates the electrical potential difference supplied to said device. From a predetermined 
value, if the dc-battery output voltage detected with the oscillator circuit which generates the clock 
supplied to said device, the dc-battery which supplies electric power to said adjustable voltage source, a 
detection means to detect the output voltage of said dc-battery, and said detection means is size The 
frequency and supply voltage of a clock which are supplied to said device based on the specified 
frequency from the outside are determined. Supply respectively the signal which shows the determined 
frequency, and the determined supply voltage to said oscillator circuit and said adjustable voltage source, 
and if dc-battery output voltage is below a predetermined value The power consumption reduction 
circuit which consists of decision circuits which supply respectively the signal which shows the signal 
which changes the clock frequency of the clock determined based on the specified frequency from the 
outside into a lower value, and shows the changed frequency, and the determined supply voltage to said 
oscillator circuit and said adjustable voltage source. 

[Claim 4] The adjustable voltage source which is the power consumption reduction circuit used for the 
device from which the power consumption changes with supply voltage and clock frequencies of 
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operation, and generates the electrical potential difference supplied to said device, From a predetermined 
value, if the dc-battei^ output voltage detected with the oscillator circuit v^hich generates the clock 
supplied to said device, the dc-battery which supplies electric power to said adjustable voltage source, a 
detection means to detect the output voltage of said dc-battery, and said detection means is size The 
frequency and supply voltage of a clock which are supplied to said device based on the specified 
frequency from the outside are detemiined. Supply respectively the signal which shows the determined 
frequency, and the determined supply voltage to said oscillator circuit and said adjustable voltage source, 
and if dc-battery output voltage is below a predetermined value The power consumption reduction 
circuit which consists of decision circuits which supply respectively the signal v^hich shows the signal 
which changes the supply voltage determined based on the specified frequency from the outside into a 
lower value, and shows the determined frequency, and the changed supply voltage to said oscillator 
circuit and said adjustable voltage source. 
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